Papillakdema was observed in 7 patients. Now that local corticosteroids are quickly resolving acute inflammation of the anterior segment of the eye ophthalmoscopic examination is revealing hitherto unsuspected lesions of the posterior segment. In patients with papilloedema, the diagnosis of neurological sarcoidosis should be entertained when it develops rapidly in young adults, particularly women of the childbearing years of life, and also particularly if there is facial weakness or other cranial nerve palsies or unusual sensory symptoms over the trunk.
Other clinical features included neuritis in 7 patients, epilepsy in 2, and cerebellar ataxia, diabetes insipidus or deafness once apiece.
Investigations
Chest radiography revealed intrathoracic abnormalities in 31 of the 38 (82%) patients, comprising bilateral hilar lymphadenopathy alone in 14 and with pulmonary infiltration in 10 patients whereas the late stage of pulmonary infiltration with or without fibrosis was present in 7 patients. Resolution of the chest X-ray abnormality was achieved in one-half of the series; it was achieved in twothirds of those with hilar adenopathy alone and only in one-quarter of those with the late stage of pulmonary infiltration.
Mantoux status: The tuberculin test was negative in 18 of 30 (60 %) in whom it was performed.
Siltzbach -Kveim test was positive in 22 of 29 (76 %) patients in whom it was undertaken.
Serum protein abnormalities, comprising relative preponderance of a. or y globulin, were noted in 10 of 30 (33 %) patients. Abnormal calcium metabolism was detected by serum or urine calcium determinations in 11 of 36 (30%) patients.
Natural History and Treatment
Oral corticosteroid therapy was administered on various groundsneurological, ocular or intrathoracicto 18 patients so it is difficult to predict the natural history of neurological involvement accurately. Of the 38 patients, 4 (10%) died as a result of sarcoidosis. Diabetes insipidus, epilepsy and papille2dema each persist in one patient.
Facial palsy has subsided satisfactorily in the majority leaving occasional residual evidence of facial weakness.
Resolution of neurosarcoidosis is more likely to occur in younger patients, whose sarcoidosis has an explosive onset and a short history; with erythema nodosum rather than chronic skin lesions; with acute rather than chronic uveitis; and with hilar adenopathy rather than old diffuse pulmonary infiltration.
Dr W Jones Williams (Institute ofPathology, Welsh National School ofMedicine,
Cardiff)
The Identification of Sarcoid Granulomas in the Nervous System Clinical involvement of all parts of the nervous system is well recognized in Boeck's sarcoidosis. The most frequently affected sites are the cranial nerves, particularly the VII nerve, followed by peripheral nerves, and least commonly the meninges, the substance of the brain and cord (Jefferson 1957) . The incidence ranges from 1P2% (Israel & Sones 1958) to 16% (Maycock et al. 1963 ). The average reported figure corresponds to 4% as found in a series of 450 cases by Silverstein et al. (1965) . Due to the benign nature of sarcoidosis and the difficulties of neural biopsies pathological confirmation is seldom possible. In addition, as sarcoidosis is a general disease the true frequency is probably much higher.
Clinical diagnosis is usually made on the finding of neurological disease in established cases of sarcoidosis. In the absence of other system involvement the diagnosis is hazardous and requires confirmation. This should consist of a neural biopsy or autopsy, with bacteriological exclusion of tuberculosis and/or a positive Siltzbach-Kveim test (Siltzbach 1967) .
Pathological descriptions of neural sarcoidosis are predominantly of central nervous system lesions (Colover 1948 , Ricker & Clark 1949 , Meyer et al. 1953 , Jefferson 1957 . Urich (1967) gives an excellent account of 6 autopsy cases. The symptomatology appears to be due to the presence of sarcoid granulomas, which I can confirm in 2 cases (see below). Pathological reports of cranial or peripheral nerve involvement are very scarce (Wiederholt & Siekert 1965) and any unreported require publication. There may be some justification for the view that peripheral nerve symptoms are of 'toxic' origin (Maycock et al. 1963 ), though I strongly suspect that if suitable material was available granulomas would be found.
Macroscopically the lesions may be divided into miliary and large nodules. The latter may simulate brain tumours (Goodman & Marguiles 1959) . It is of interest that local sarcoid reactions have not been described in relation to cerebral tumours though sometimes found in lymph nodes draining tumours elsewhere (Gregorie et al. 1962 ).
The following brief description of the sarcoid granuloma is based on previous studies of extensive material from outside the nervous system and 2 cases of neurological sarcoidosis referred to me for opinion. Case 1 (Dearnaley, unpublished). Woman aged 23 Mild hypopituitary signs. Death following splenectomy for thrombocytopenic purpura. Sarcoidosis was unsuspected during life. Autopsy showed fibrosed granulomas in the pituitary stalk with a few Schaumann bodies. Numerous sarcoid granulomas were present in the liver, lymph nodes, lungs and kidneys.
Case 2 (Andrews, unpublished). Man aged 30 Died with paraplegia. Clinically diagnosed as sarcoidosis and confirmed by a positive Siltzbach-Kveim test and muscle biopsy. The histological features were those of meningovascular sarcoidosis. Noncaseating granulomas were present in both spinal and cerebral meninges (Fig 1) , in some areas giving the false impression of being intracerebral. In the cervical, dorsal and upper lumbar cord granulomas were also present in the posterior nerve roots (Fig 2) . Nearby vessels showed lymphocytic cuffing, and minimal endarteritis, but no fibrinoid change. Granulomas elsewhere were confined to the lungs.
The sarcoid granuloma (Jones Williams 1967a), consists of a compact collection of epithelioid cells, some of which fuse to form Langhans type giant cells. There is usually a poorly demarcated surrounding rim of lymphocytes. Plasma cells are seldom found and eosinophils are absent. Central necrosis is rare and, where present, is scanty. The lesions heal leaving a nondiagnostic hyalinized collagenous scar. Adjacent vessels may show endarteritis, medial fibrosis and occasionally sarcoid granuloma in the media of larger vessels. The epithelioid and giant cells may contain any of three varieties of inclusion bodies, which must be (3) Asteroid bodies, star-shaped lipoproteins (5,. diameter), granules (Hirsch 1935) .
The sarcoid granuloma is unfortunately not confined to the clinical syndrome of sarcoidosis and may be exactly or closely mimicked in a number of other conditions affecting the nervous system (Fig 3) . The differential diagnosis of each group is as follows:
Bacteria: Tuberculosis is the most important differential diagnosis in that both macroscopically and microscopically the lesions may be identical. The distinction is best made by the identification of tubercle bacilli which are always absent in sarcoidosis. Conspicuous caseation is also an identifying feature of tuberculosis. The most difficulty is experienced in granulomas with scanty or no necrosis, as the two conditions are then indistinguishable. The various cells and inclusion bodies are common to both conditions though the Schaumann bodies and asteroids are less frequent in tuberculosis (Jones Williams 1960) .
Leprosy is more difficult to distinguish histologically from sarcoidosis than tuberculosis in that though bacteria may be seen they cannot be cultured or transmitted to laboratory animals and also caseation is often absent. The neural type of leprosy is almost confined to peripheral nerves. Schaumann and asteroid inclusion-bodies, though not described in leprosy, on analogy with other diseases studied, might be expected, though absent in 4 cases personally studied. Spirocha?tes: In tertiary syphilis, meningovascular and gummatous, sarcoid-like granulomas may occur. They are distinguished by extensive surrounding plasma cell and lymphocytic infiltration and coagulative necrosis which is absent in sarcoidosis. Endarteritis is also conspicuous. Fungal diseases: Epithelioid cell granulomas, though rare, may occur in actinomycoses, cryptococcosis, coccidioidomycosis, blastomycosis and histoplasmosis. They are relatively easily distinguished by the presence of the causative parasite and the frequent presence of polymorphs and eosinophils. Protozoa: Toxoplasmosis may cause miliary or large granulomas but these are distinguished from sarcoidosis by the causative parasite, Toxoplasma gondii, in epithelioid cells and frequently by necrotic centres. Metazoa: It is possible that sarcoid-like granuloma may be found in relation to parasitic cysts as I have seen one example related to a ruptured hydatid cyst in the liver. The presence of chitinous cyst wall, hooklets and often eosinophils serve as distinguishing features. Collagen disease: The only condition in which sarcoid-like granulomas may occur is giant cell arteritis. They are distinguished by being confined to vessels and the giant cells appear to be reacting to fragmented elastic tissue. Epithelioid cell granulomas are not a feature of polyarteritis.
In conclusion, the granulomas of sarcoidosis in the nervous system may be mimicked in a number of other diseases. In tuberculosis the granulomas may be completely indistinguishable. The diagnosis of sarcoidosis of the nervous system requires histological proof, and/or a positive Siltzbach-Kveim test and is assisted by other system involvement. The absence of any of these criteria makes the diagnosis extremely hazardous.
